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C H A P T E R - I 
INTRODUCTION 
The a b i l i t y t o reproduce one ' s l i f e exper iences I s 
on© of the fundamental p r o p e r t i e s of human mind. Most of 
t h e complex mnemonic s k i l l s of an a r t i c u l a t e person i n c l u d e s 
t h i s a b i l i t y . The study of f r e e - r e c a l l may serve as a 
s t a r t i n g p o i n t for unders tanding human memory. To know the 
func t ion of mind in r e g i s t e r i n g and s t o r i n g mnemonic informa-
t i o n and u t i l i z a t i o n of such in format ion has been the main 
concern of s eve ra l i n v e s t i g a t o r s . They have defined memory 
w i t h i n the framework of t h e i r r e s p e c t i v e approaches . 
According t o b e h a v i o u r ! s t l c v iewpoin t , which i s a 
v a r i a n t of genera l S-R t h e o r y , memory may be regarded as a 
medntained a s s o c i a t i o n of a response with a s t imulus over an 
I n t e r v a l of t ime genera ted through success ive r e p e t i t i o n of 
the a s s o c i a t i o n . 
The G e s t a l t and dynamic approaches t o memory emphasize 
t h e Importance of s e t , mo t iva t ion , and p e r c e p t u a l o rgan iz ing 
p roces se s as the de termining f a c t o r s of r e t e n t i o n . According 
t o G e s t a l t v iewpoint memory can be expla ined i n terms of p e r -
cep tua l i s o l a t i o n . An i s o l a t e d i tem i s r e c a l l e d b e t t e r s i nce 
i t s t ands out as a f i gu re i n the background. G e s t a l t view of 
memory may be expla ined i n terms of the fol lowing p o i n t s . F i r s t , 
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nmenonic organization i s e s tabl i shed by i n i t i a l perception of 
the events to be remembered. The propert ies of traoe r e f l e c t 
the neural events itAilch accompany the primary percept ion. 
Second, the form of organization depends on the r e l a t i o n s among 
the component u n i t s , such as proximity and s i m i l a r i t y . Such 
organization i s achieved by innate forces . There i s a natural 
or optimal organization in each s e t of u n i t s . Third, the long-
term a v a i l a b i l i t y of pr ior experiences for r e c a l l depends on 
the temporal s t a b i l i t y of the memory traces* Fouith , the 
a c c e s s i b i l i t y of avai lable traces for r e c a l l i s a function of 
the slmilcurity between these traces and present process or 
s t imulat ion . I t i s referred to as process - trace s i m i l a r i t y 
by Kohler (1940) . 
Melton (1963) has defined memory operat ional ly in terms 
of two broad c l a s s e s of problems, one having to do with storage 
of traces ( re tent ion) and the other with u t i l i z a t i o n or 
r e t r i e v a l of traces ( r e c a l l ) . Memory depends upon the strength 
of memory t r a c e s . Vhen anything happens urtilch a f f e c t s the 
behaviour of an organism with a central nervous system, i t 
l eaves behind some ' t r a c e ' or group of t r a c e s . So long these 
traces l a s t they can be restimulated ( r e c a l l e d ) . The strength 
of traces depends upon var iab les and condit ions trtilch operate 
during retent ion In terva l . 
Dif ferent psycholog is t s have concentrated on d i f f erent 
v a r i a b l e s and condit ions responsible for forge t t ing . According 
to the trace decay theory time per se i s responsible for 
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forget t ing (Adams, 1967). McGoech (l932) c r i t i c i s e d t h i s 
viewpoint and held the view that typica l experiences during 
re ten t ion in t e rva l are responsible for forge t t ing . However 
several other inves t iga to r s (Tolman, 1949; Coward, and M i l l i e , 
1958; Brown, 1958; Broadbent, 1958) have upheld the t race 
decay theory. 
Forget t ing, according to behaviour is ts , i s a d i rec t 
function of the degree to which subs t i tu te responses are 
associated with the or ig ina l stimuli during the re ten t ion 
i n t e r v a l . Studies of re t roac t ive and proact ive inh ib i t ion 
jus t i fy behavlour is t lc view of forge t t ing . According to t h i s 
viewpoint Interference caused by p r io r or subsequent learning 
br ing about decrement in r eca l l of the material learned. The 
two underlying mechanisms of in ter ference are response competi-
t ion (McGoech, 1942) and ext inct ion or unlearning (Melton and 
Irwin, 1940), Forget t ing occurs due to the unlearning of the 
f i r s t l i s t items during Interpola ted learning and competition 
of two sets of responses of or ig ina l l i s t and in te rpola ted 
l i s t at the time of r e c a l l . 
According to Gestalt psychologis ts , 'Forget t ing represents 
the fa i lu re of the present exci ta t ion to come in to communica-
t ion with an older t race or t race system' (Osgood, 1956). 
They explained forge t t ing in terms of ass imi la t ion , autonomous 
d l s t i n t eg ra t ion and low tension in the t race system. The similar 
items are forgotten because they loose t h e i r i den t i t y and merge 
with one €Uiother. The Gestalt viewpoint which i s also regeirded 
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as ' t r a c e transformation' view holds that t races undergo some 
changes towards some kind of b e t t e r a r t i cu la t ed s t ruc ture or 
Ges ta l t , 
Lewln gave a s l i gh t ly d i f fe ren t treatment to memory. 
He was c r i t i c a l of the associat ion theory of memorization and 
r e t en t ion . He held that there i s no "force** within mere 
associat ion to lead to reproduction. He emphasized the dynamic 
in terp lay of forces and maintained that memory must be under-
stood in terms of psychic^tension system" set up by the need 
or in ten t ion of the organism. Further h i s view was supported 
by Zelgamik ( l927) . Lewin believed that reproduction i t s e l f 
must be motivated* 
According to Freud (1943), memory t races do not change 
over time. They are permanent in oiu* memories. In h i s words, 
\ "the most important, as well as the most pecul iar character of 
psychic f ixat ion cons i s t s in the fact tha t a l l impressions a re , 
on the one hand, re ta ined in the same form as they were received 
and also in the forms they have assumed in the i r further 
development . . . . By v i r t u e of t h i s theory, every former 
s t a t e of the memory content may thus be res tored , even though 
a l l o r ig ina l r e l a t i o n s have long been replaced by newer ones". 
He emphasized "motivated forge t t ing" . According to t h i s view-
point , e r rors in r e ca l l or fa i lure to r e c a l l have some meaning 
to the ind iv idua l . Unpleasant experiences are pushed in 
unconscious where they remain as they were for l i f e time* 
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In operat ional terms Interference theory has been 
regarded as the most s o i e n t i f l c In the sense tha t i t s t r e s ses 
the Importance of rigorous control In psychological experiments. 
This theory emphasizes the Importance of In te rac t ion between 
or ig ina l and Interpolated a c t i v i t i e s . On the other hand, 
Gastal t psychologists emphasized the role of s t ruc tu re and 
organization in r e c a l l . They s ta ted that memory i s governed 
by p r inc ip les of organization and more p a r t i c u l a r l y , the laws 
of perceptual groupings. Following Werthelmer (1921), Katona 
(1940) suggests that "Organization involves formation and 
perception of grouping and of t h e i r r e l a t i o n s . Organization 
i s a process that es tab l i shes or discovers such relat ions '*. 
He also emphasized the role of groupings of verbal uni ts in 
memory. He suggested that memory i s l imited and th is l imi ta t ion 
can be overcome by these groupings. He pointed out difference 
between ro te or senseless memory and meaningful or organized 
memory. He s ta ted that ro te memory i s ' 'pure" memorization, 
there being no r e l a t i on among the uni t s of the material to be 
memorized. On the other hand, in meaningful memory existence 
and quali ty of the p a r t s are determined by the s t ruc ture of the 
whole. In other words, they are well organized and have some 
meaning to the subject . 
Garner (l962) preferred the term "Structure* to 
"Organization*. According to him, "Structure refers to the 
t o t a l i t y of r e l a t i o n s between eventsT A meaningless se t of 
various dots can become meaningful i f i t i s rearranged in a 
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di f ferent order. Meaning re fers to the en t i re set of r e l a t i o n s , 
not Jus t to s ign i f ica t ion of each individual uni t or word. 
Po l l io defined s t ruc ture as a r e l a t i ve ly enduring abs t rac t 
system of r e la t ionsh ips .found to ex i s t among a number of i d e n t i c 
f lab le elements. Psychological s t ruc ture can be, emd often i s , 
a purely hypothetical arrangement inferred on the basis of 
p r io r behavioural observations. The u t i l i t y of these s t ruc tu res 
depends on the i r a b i l i t y to summarize pre -ex is t ing data and to 
pred ic t unobserved phenomenon. Muller and Selz studied the same 
problem under the name of 'g rouping ' , whereas Thorndike, 1932 
Introduced another term, namely, 'belonglngness ' • Thorndike 
says that the two events 'belong' when i t i s apparent to the 
subject that '•this goes with tha t " . The words of a l i s t belong 
to each other i f they can be memorized b e t t e r . 
Handler (l967) proposed a general use of the term 
organizat ion. According to Mandler, »A se t of objects and 
events - i s said to be organized when a consis tent r e l a t i on eunong 
the members of the set can be specified emd, spec i f i ca l ly , when 
membership of the objects or events in the subsets (groups, 
concepts, ca tegor ies , chunks) i s s tab le and i den t i f i ab l e (p.330) . 
Mandler was mainly concerned with the products of organizat ional 
processes , whereas Tulvlng (l968) t rea ted the term as a dependent 
var iab le affected by cer ta in antecedent condit ions. According 
to Tulvlng, "Organization occurs n*ien the output order ot items 
i s governed by semantic or phonetic r e l a t ions among items or by 
the sub jec t s ' p t l o r extra-experimental or intra-experimental 
- 7 -
acquaintance with the i tems, cons t i tu t ing a l i s t " (P .16) . 
According to current developnents in organization theory, 
the organization imposed by the learner on a se t of items 
depends on h i s perception of the s t ruc ture of the l i s t . Thus, 
the presence of taxonomic, semantic or conceptual categories 
must be discovered before i t can be u t i l i z ed (Mandler, 1967). 
The modem theory of organization maintains tha t for any l i s t 
of items presented to a pa r t i cu l a r subject there i s an optimal 
organization tha t wi l l maximize r e c a l l . In cont ras t to Gestal t 
approach we find no mention of innate forces of organizat ion. 
Pr ior l i n g u i s t i c experiences are the bases for organizat ion. 
The current theory of organization also s t a t e s that r e ca l l i s 
a d i rec t function of the s t a b i l i t y of higher order u n i t s . 
Mandler (i967) and Mandler, Peeurlstone and Koopmans (1969) 
also found that long-term re tent ion depends upon the i n t e g r i t y 
of the s t ruc ture developed during acquis i t ion . The l a s t point 
of the theory i s that the success in r eca l l depends on the 
reinstatement of the speci f ic r e t r i e v a l cues es tabl ished during 
or ig ina l learning (Thomson and Tulving, 1970; Tulving & Osier, 
1968). This finding i s p a r a l l e l to the process- t race s imi la r i ty 
with which Kohler was concerned and which has been discussed 
e a r l i e r in t h i s chapter. Insp i te of the fact that the term 
organization was introduced by Gestalt Psychologis ts , i n t e r e s t 
in th i s phenomenon was revived with the work of Mil ler regarding 
the l imited capacity of human memory. Mil ler (1956) conducted 
a s e r i e s of experiments and found that there were l imi ta t ions 
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on the capacity of the hmnan memory for processing information. 
He observed that the l imi t ing value was 7 + 2 . Subjects usually 
can not d is t inguish more than about seven items out of a 
unidimensional l i s t nor remember more than about seven items 
from an Input l i s t in Immediate memory. But i t i s a common 
erperience that we do remember more than seven i tems. Mil ler 
explained t h i s fact in terms of 'Uni t iza t ion hypo thes i s ' . 
Unit izat ion hypothesis assumes that the only way to 
extend the amount of information i s to enrich each itemi that 
i s , to increase the amount of information each item conveys. 
Mil ler cal led these information al ly r ich un i t s in memory storage 
as chunks and explained memory in terms of chunks and super 
chunks. Memory consis ts of r e c a l l of a limited number of chunks 
or subjective uni t s ( t ha t i s , about 7) euid r e t r i e v a l of contents 
of these chunks. In other words, he advocated a h ie ra rch ica l 
system of memory. 
The term subjective organization i s derived from M i l l e r ' s 
(1956) concept of chunking or un i t i za t ion . The number of words 
reca l led from the subjective un i t s (S-uni ts) increases over 
t r i a l s and words from the same higher order uni ts are recal led 
e i the r in adjacent output posi t ion or a t l e a s t in close temporal 
proximity. These phenomena are manifestations of the process 
of subjective organizat ion. The term subjective organization 
was introduced by Tulving (1962). He defined i t as a tendency 
to r e c a l l words in the same order on successive learning t r i a l s 
even i f there i s no experimentally manipulated sequential 
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re la t ionsh ip among the l i s t Items. Subjective organization 
r e s u l t s from in te rac t ion of actual s t imul i , the environmental 
events and the information processing s t r a t e g i e s of an ind iv idua l . 
Each of these may contr ibute to the development of chunks. For 
examplCf (a) some stimuli may form a unit because of the 
sub jec t ' s f ami l i a r i ty , (b) external punctuation of the st imuli 
serves to create grouping of the individual elements, (c) the 
subject monitors h i s owti performance and imposes s t ruc ture by 
se lec t ive a t t en t ion , rehecursal or other measures. 
Subjective organization va r i e s from Individual to 
Individual and I t I s r e l i a b l e over a long period as well as 
across a va r i e ty of content a reas . The underlying factor for 
t h i s phenomenon i s label led as "cognitive s ty le* (Gardn#y, 1953) 
and "cognitive d i f f e ren t i a t ion" (Clayton and Jackson, 1961). 
The range of cognitive d i f fe ren t ia t ion has been found to vary 
from 2 to 19, which does not t a l l y with M i l l e r ' s magical number. 
Prac t ice (Postman and Schwartz, 1964; Tulving, 1962; 1964) and 
Ins t ruc t ions to organize (Tulving, 1962; Mayhew, 1966) are some 
of the Important factors of subjective organizat ion. 
Several attempts have been made to measure subjective 
organizat ion. To measure subjective organization usually means 
to measure the extent to which the output order of words i s 
sequent ia l ly constrained over successive t r i a l s . Tulving gave 
an index based on Information theory. I f the index i s low the 
order of r e ca l l from one t r i a l to the next i s unrelated. He 
s ta ted that measures of subjective organ!zation are defined in 
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terms of the consistency of output orders , e i the r for a s ingle 
subject r eca l l ing the same material in two or more output phases 
or for a groi^ of subjects r eca l l ing the same mater ia l in a t 
l e a s t one output phase. The measure of subjective organization 
(so) i s pos i t ive ly correlated with the number of words reca l led 
both across subjects with t r i a l s held constant , and across t r i a l s 
with subjects held constant (Tulving, 1962; 1964). 
A measure closely re la ted to SO, label led ITR ( i n t e r t r i a l 
r epe t i t i ons ) has been used by Bousfield, Puff and Cowan (1964). 
Their r e s u l t s were iden t i ca l with those of Tulving. They 
counted the number of words which were reca l led in the same 
order on successive t r i a l s and based the i r r epe t i t i on measure 
on t h i s count. Neither index i s t o t a l ly sa t i s fac to ry as they 
underestimate the degrees of organization occurring in a given 
s i t u a t i o n . Both Indices take in to account only the tendency 
of items to occur exactly in the same order from t r i a l to t r i a l . 
They only evaluate palrwlse dependencies* These measures are 
not designed to evaluate the ca tegor ica l organization by the 
subject , nor can they evaluate the occurrence of organized 
uni t s Icurger than pa i r s (Mandler, 1967), 
Selbel (1965) used "the study sheet paradigm" to quantify 
subjective organizat ion. He found that the degree of subjective 
organization increases with learning and that i t i s highly 
correlated with the number of words r eca l l ed , Ehrllch (1965) 
has measured i t In terms of in te r - i t em dis tances in successive 
output phases. Gorfein and Bla i r ( l97 l ) have taKen in to account 
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both forward and backwctrd r epe t i t i ons in order to quantify 
subject ive organizat ion. I t i s called b id i r ec t iona l subjective 
organizat ion. Anderson and Watts (1969), and Rosner (1970) 
introduced another measure , namely, b id i r ec t iona l i n t e r - t r i a l 
r epe t i t i on or pair-frequency ( P F ) . In pair-frequency, backward 
as well as forward pa i r s are taken in to account and there i s a 
mathematical oorvectlon for chance organizat ion. 
Subjective organization can be re la ted to other dependent 
va r iab les a l so , for example, storage and r e t r i e v a l capacity of 
the subject . The fundamental question in th i s context i s , do 
organizing factors enhance r e t r i e v a l , aid storage or both? 
When the concept of un i t i za t ion was f i r s t extended from immediate 
memory to free r e c a l l , the emphasis was on organization as a 
means of overcoming the l imi ta t ion of storage capacity. As 
Tulving s t a t ed , "Organizing processes - - - - lead to an apparent 
Increase in capacity by increasing the Information load of 
Individual units". But subsequent researches give conf l ic t ing 
r e s u l t s . The s tudies on cued r e c a l l (Tulving and Pear ls tone , 
1966; Welst, 1970) showed that organizing processes f a c i l i t a t e 
r e t r i e v a l system of the subject . On the other hand, some of 
the Inves t iga tors ( e . g . Gofer, 196T; Preund and Underwood, 1969) 
have advocated that storage c£q)acity i s f a c i l i t a t e d by organiza-
t i on . Several other Inves t iga tors have suggested that organizing 
processes are l ike ly to have corre la ted ef fec ts on both storage 
and r e t r i e v a l . Therefore, organization seems to enhance storage 
as well as r e t r i e v a l of the ind iv idua l . 
C H A F T B R - I I 
REVIEW OP BELEVi^ NT STUDIES 
As mentioned In Chapter I the ou tput or4«r of I tems 
i s governed hy semant ic or p h o n e t i c r e l a t i o n s among the i tems 
or by s u b j e c t s p r i o r acqucdntance wi th the i tems i n a l i s t . 
Cur ren t theory of human memory i s ve ry much in f luenced by 
s t u d i e s of o r g a n i z a t i o n a l p roces se s i n l e a r n i n g and r e t e n t i o n . 
The s t u d i e s undertaken to determine the r o l e of o r g a n i z a t i o n a l 
p roces ses in r e t e n t i o n may be grouped as fo l lows ; 
i . Those d e a l i n g with the e f f e c t of exper imenta l ly induced 
o rgan i za t i on on r eca l l . , - , 
i i . Those r e l a t i n g to the e f f e c t of s u b j e c t i v e o r g a n i z a t i o n 
on r e c a l l . 
M i l l e r ( i958) observed t h a t the more redundant a l i s t , 
t he e a s i e r i s the r e c a l l . He conducted an experiment wi th 
two l i s t s c o n s t i t u t e d of the same four l e t t e r , e . g . NSXG. 
The f i r s t l i s t was prepared according to the scheme given below; 
1 
S t a r t 
•>0 Finish 
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The items of the f i r s t l i s t were those s t r i n g s of l e t t e r s which 
steurt from s ta te 0 and end upon s tate 0». Mi l l er c a l l e d I t a 
redundant l i s t . He prepared another l i s t c a l l e d random l i s t 
without any consideration of above scheme. He observed that the 
redundant l i s t was reca l l ed b e t t e r as i t requires l e s s informa-
t ion to retain* 
Garner (196 2) hypothesized that ease of free r e c a l l 
learning i s not a question of the c h a r a c t e r i s t i c s of Individual 
Item but of the structure of the subset which i s to be learned 
and i t s re la t ionsh ip to the t o t a l se t of po ten t ia l s t i m u l i . 
Whiteman and Gamer ( l96 2) conducted an experiment in uriiich they 
constructed three s e t s of nine f igures by using three l e v e l s of 
value of four v a r i a b l e s . The var iab le s and the ir l e v e l s of 
value were shape (8qu€u*e, t r i a n g l e or c i r c l e ) , l ine (O, 1 or 2) , 
space ( r i g h t , l e f t or none) and dots (above, below or none) . 
Set A had no corre la t ion with variable pair ( a l l var iab les were 
orthogonal); for Set B one pair of var iab le was per fec t ly 
corre la ted , while the other were orthogonal (shape and space 
oovary); for Set C a l l the var iab les were correlated except One 
(dot var iable was orthogonal) . The median number of t r i a l s 
for learning was 19 for l i s t A, 12 for l i s t B and 2 for l i s t C. 
Results indicate that i n t r a l l s t s i m i l a r i t y f a c i l i t a t e s r e c a l l . 
Horowitz (1961) provided empirical evidence irtiioh 
supported the r e s u l t s of Mi l l er (1958) and Whiteman and Grarner 
(1962) . In .his experiment s i m i l a r i t y was manipulated in terms 
of number of l e t t e r s used to construct a l i s t of trigrams. He 
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prepared a low s imi la r i ty and a high s imi la r i ty l i s t by using 
12 or 4 l e t t e r s , respec t ive ly . There were two groups, f i r s t 
group was given standard free r eca l l i n s t ruc t i on , the other 
group was asked to perform an ordering task . The subjects 
were given cards with the trigrams pr inted on tod were asked to 
put them in to correct order. Items were presented in the same 
order on a l l t r i a l s . ilStudy, ^ showed some^at conf l ic t ing 
r e s u l t s . In f i r s t condition r eca l l was b e t t e r with high 
s imi l a r i ty l i s t . In second condition, the high s imi l a r i ty l i s t 
was d i f f i c u l t to l ea rn . Therefore, r e s u l t s ind ica te that effect 
of i n t r a l l s t s imi la r i ty depends upon the task . 
Mil ler and Selfridge (1950) t r i ed to inves t iga te the 
effects of the natura l s t ruc ture of language upon free r e c a l l . 
For t he i r study they used passages of lO, 20, 30, or 50 words 
for each order of approximation from 0-7, as well as English 
t e x t . A zero-order approximation was obtained by se lec t ing 
words a t random from a d ic t ionary , there was no sequential 
dependencies among words. For a f i r s t - o rde r approximation, 
words were again drawn at random, s t i l l there were no sequential 
dependencies among words, but at t h i s time more frequent words 
were used. For second order approximation words were so chosen 
that one can guess to some extent what kind of words would 
follow i t . For Ins tance , a f te r IS one would expect HOUSE, 
COLD e t c . but not ARE or EAT, In th i s way they vary t h e i r 
passages upto 7 levels of approximation. The l i s t s used by 
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Miller and Selfrldge were read to the subjects one at a time. 
Subjects were asked to recall the words. Free recall was better 
with more highly constrained lists and the text was recalled 
significantly better than the highest order of approximation. 
Jenkins and Russell (1952) investigated the associative 
relationships in recall. They presented a list of 48 words 
having 24 highly associated word pairs randomly. They observed 
a high degree of associative clustering, associated words pairs 
were recalled together. In another experiment conducted by 
Jenkins, Mink and Russell (1958) associative strength was varied 
systematically, association values were 71%, 47%, 30% and 14%, 
Pour groups were taken each group was presented a list of 12 
different word pairs randomly. Results indicate that recall 
scores increase with associative strength. 
Deese (1961, 1965) calculated the average relative 
frequency with which all words In a list tend to elicit each 
other In a free association test . He found that stronger the 
inter-Item associations better the recall and fewer the recall 
Intrusions. 
Deese (196 2) also devised his Index of Associative 
Meaning which was different from index of inter-item associative 
strength. It accounts for the words which are clustered in 
recall not because they are highly associated but due to the 
fact that they are associated to a word which is not a member 
of the list. The index of associative meaning is related to the 
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ro le of conceptual categories In r e c a l l . 
Bousfleld (1953) in his study used a l i s t of 60 irords 
having four conceptual categories - ^ i m a l , Names, Professions 
and Vegetables* The l i s t was presented at 3-second rate* He 
observed that the words belonging to one category tend to 
c lu s t e r together In reca l l* 
Bousfield, Cohen and Whitemarsh (1957) compared a highly 
organized l i s t (15 frequent responses in each of the four 
categories) with a low-organized l i s t ( l5 infrequent responses 
in each of four categories) and found b e t t e r r e c a l l with highly 
organized l i s t . They also observed a f a c i l i t a t i n g effect of 
t r i a l s on cluster ing* Total r e c a l l Improved from 24 to 38 
words af ter 5 t r i a l s . 
Gofer, Bruce and Reicher (1966) studied the effect of 
•presentat ion order ' and 'time to study' each item on r e c a l l 
and c lus t e r ing . They observed that r e ca l l of a categorized 
word l i s t i s b e t t e r i f a l l the items from the same category 
are presented in blocks than ^ e n the presentat ion sequence 
i s completely random. They also found tha t r e c a l l and 
c lus te r ing are d i rec t function of '•time to study" each i tem. 
Therefore, the r e s u l t s of these s tudies Indica te that c a t e -
gorized words are reca l led b e t t e r because they are more 
available* 
Cohen (1966) observed that i f at l eas t one word i s 
reca l led from a category, subjects r e c a l l a f a i r l y constant 
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percentage of words of the same category under a wide range 
of condi t ions . He varied l i s t length in one of h i s exper i -
ments, each const i tu ted of words belonging to 3 or 4 ca tegor ies . 
He found that i f a category reca l led at a l l , the mean number 
of words recal led per category was around 60^. In another 
experiment in which the ra t e of presentat ion was var ied , he 
obtained the same r e s u l t s . Therefore, r e c a l l scores seems to 
be dependent on iden t i f i ca t ion of category membership. 
Puff (1970) invest igated the ro le of c lus te r ing in 
free r e c a l l . He prepared three l i s t s . Lis t 1 , composed of 
18 numbers wri t ten as words when presented, was a p rac t ice 
l i s t . Lis t I I (categorized l i s t , C->list) consisted 30 words 
belonging to three taxonomic categories and l i s t H I (non-
categorized l i s t , NC-list) contained 30 words with no obvious 
taxonomic ca tegor ies . Experimental l i s t s / ~ C - l i s t and NC-list__7 
were presented for five randomized t r i a l s . I t was observed 
tha t r e c a l l performance was b e t t e r with C- l i s t as compared 
to NC-l is t . Results also showed that there was no difference 
in the amount reca l led from the C- l i s t by the subjects vitio 
eidiibited s ign i f ican t c lus te r ing and those whose c lus te r ing 
did not exceed chance. 
Ba r r e t t , Maier and Ekstrand (1975) conducted two 
experiments to explore the effect of experimentally Imposed 
organization on long term forge t t ing . For experinieiiit'i they 
constructed a l i s t of 20-low frequency words (se lected from 
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Kucera and Francis , 1967) s t a r t i n g from l e t t e r C to V to 
control in te r - i t em assoc ia t ions . The experiment consisted of 
2 x 3 x 2 f ac to r i a l design. The independent var iab les were 
Ins t ruc t ion (alphabetic and standard), presentat ion order 
(constant a lphabet ic , constant random and random) and immediate 
vs delayed r e t en t ion . They hypothesized that i f long-term 
re ten t ion I s a function of s t rength or s t a b i l i t y of in te r - i t em 
associa t ion, the constant random should show less forget t ing 
over a re ten t ion i n t e r v a l . They presented the l i s t at a 2-sec. 
r a t e . The s tudy- tes t procedure was continued un t i l the subjects 
reached a c r i t e r i o n ot 18 correct responses on a s ingle t e s t 
t r i a l . At the time of re ten t ion t e s t (taken immediately or 
af ter one week), the subjects were given two l-^nln. free r eca l l 
t e s t s . Results show that introduct ion of an alphabetic organi-
zation s t ra tegy (induced by ins t ruc t ion or presentat ion order) 
f a c i l i t a t e s acquis i t ion but i t does not make any difference 
as far as long-term re ten t ion i s concerned. In experiment I I , 
the bas is for organization was various experimenter defined 
grouping s t r a t e g i e s . The specif ic hypothesis under considera-
t ion was that semantic s t r a t eg i e s as compared to non-semantic 
would f a c i l i t a t e long-term re ten t ion . They used a 6 x 2 fac to-
r i a l design of experiment in which s ix learning condit ions were 
combined with two l i s t s . Bach experimental condition involved 
dif ferent grouping s t r a t egy . Semantic s t r a t e g i e s were based 
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on room condition and p ic ture condit ion. The two non-seaantic 
s t r a t eg i e s were alphabetic grouping (alphabetic condi t ion) , 
and a spa t i a l condition (a p a r t i c u l a r group of words was always 
associated with a specif ic spa t i a l l oca t ion ) . The two control 
conditions were a blocked random control (words were presented 
in blocks of five with no obvious grouping but in the same 
order) and a successive random control ( the words were presented 
one by one). Two l i s t s of low frequency words were used to 
control possible l i s t e f f ec t s . The mean frequency of l i s t s 
were 4.12 and 3.32. Study-test method was adopted and the 
c r i t e r i o n of learning was 20 correct responses out of 25 words. 
3flib,Jbcts i in experimental group were fully informed about the 
nature of l i s t s t ruc ture appropriate to the specif ic condition 
and were told to use that s t ruc ture in organizing the mate r i a l s . 
The control conditions were given only standard f r ee - r eca l l 
i n s t r u c t i o n s . Results ind ica te that acquis i t ion was b e t t e r in 
experimental conditions and semantic organizational s t r a t eg i e s 
have a f a c i l i t a t o r y effect on learning. As far as forget t ing 
i s concerned i t remained invar ian t with organizat ional s t r a t eg i e s 
employed during acquis i t ion . The c lus ter ing analyses showed 
that the s t r a t e g i e s adopted at the time of learning were not 
forgotten over the re ten t ion i n t e rva l and were used during the 
re ten t ion t e s t s . But forget t ing was not Influenced by the kind 
of s t ra tegy employed. Therefore, the hypothesis concerning 
d i f f e r en t i a l e f fec ts of semantic vs non-semantic bases of 
organization on long-term re ten t ion i s r e j ec ted . The fact tha t 
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there were no differences in long-term re tent ion as a function 
of organizat ional s t ra tegy simply suggests that long-term 
re ten t ion i s a function of the f inal acquis i t ion s t a t e of 
storage and/or r e t r i e v a l processes ra ther than a function of 
the organizat ional s t ra tegy per se . Underwood e t a l . (l974) 
also observed tha t when degree of learning i s equated, exper i -
mentally Imposed organization simply does not f a c i l i t a t e long-
term r e t en t ion . 
Pel legr ino (1974) conducted an experiment to inves t iga te 
the effect of organizat ional a t t r i b u t e s on l i s t acquis i t ion 
and r e t en t ion . Using 3 x 2 x 2 x 2 fac to r i a l design he 
prepared a l i s t tha t could be h ie ra rch ica l ly s t ructured accord-
ing to taxonomict orthographic ( i n i t i a l l e t t e r s ) and the r e l a t i v e 
s ize of an object within i t s respect ive category ( e . g . Bomb -
B u l l e t ) . Results showed that learning i s f a c i l i t a t e d by 
semantic organizat ional a t t r i b u t e as compared to other organi-
za t ional a t t r i b u t e s . This finding i s p a r a l l e l to previous 
findings ( e . g . Lauer and B a t t i g , 1972; Pel legrino et a l . 1973). 
Results do not show any effect of d i f fe ren t organizat ional 
schemes on r e t en t ion . 
Strand (l975) imposed organization through specif ic 
Ins t ruc t ions to the subjec ts . He prepared a l i s t of 20 words, 
ten of the words referred to the objects that were KOund and 
ten to the objects that were white. The category of round 
objects was subdivided in to 5 objects that were na tu ra l and 
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5 that were man made; the ivhlte objects were divided in to 5 
soft and 5 hard objec ts . He observed that i n s t ruc t ions to use 
cer ta in experimenter-defined categories in learning can reduce 
forget t ing over in t e rva l of several days. 
Mathews and Hoggart(1970) conducted an experiment to 
inves t iga te the effect of associa t ive grouping and of l i s t 
s t ruc ture on free r e c a l l . The l i s t s var ied in associat ion and 
word frequency level and with the in t e rna l s t ruc ture of the 
l i s t s , i . e . , number of categories was var ied . Results showed 
s ign i f i can t ly higher level of free r e c a l l with strongly asso-
cia ted l i s t and r e c a l l scores increased with the number of 
ca tegor ies . The in t e rac t ion between associat ion level and 
the l i s t s t ruc ture was s ign i f i can t . 
Studies reviewed in the preceding paragraphs were 
designed to determine the tendency for categorized items to 
c lu s t e r during r e c a l l and have deal t with the effect of p r e -
es tabl ished categories or experimenter-imposed organization on 
acquis i t ion and re ten t ion . However, two serious problems of 
analysis a r i se when one evaluates the r e s u l t s of these i n v e s t i -
ga t ions . F i r s t , the problem of ascer ta ining as to whether the 
subject i d e n t i f i e s and uses the organization imposed by the 
experimenter, and second, the l ikelihood that experimenter might 
Ignore c lus te r ing or organization used by the subject which 
may be d i f ferent from the organization expected by the exper i -
menter. Therefore, one nsQr say that s tudies dealing with the 
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effect of pre-es tab l i shed categories underestimate the actual 
degree of c lus te r ing Imposed by the subject . In order to 
overcome these d i f f i c u l t i e s experiments have been conducted 
in ivhioh subjects were permitted to inq^ose the i r own organiza-
t ion on the input . 
Tulving (196 2) and Seibel (l964) have been most d i r ec t ly 
concerned with subjective organization in free r e c a l l . In h i s 
experiment, Tulving (l962) used 16 unrelated d i sy l l ab ic nouns 
presented to 16 subjects for 16 randomized t r i a l s . The study-
r e c a l l method was used. The r e s u l t s of the experiment led him 
to conclude that the subjec ts do impose a sequential s t ruc ture 
on t h e i r r e c a l l , tha t t h i s subjective organization increases 
with repeated exposures and r e c a l l of the material and that 
there i s a pos i t ive cor re la t ion between organization and 
performance. Similar r e s u l t s were obtained by Bousfield, 
Puff and Cowan ( l964) . I t may be observed that these i n v e s t i -
gators have evaluated pairwise dependencies and organizat ional 
processes revealed in the output. 
Seibel (1964) presented 40 words at a constant r a t e and 
subjects were required to wri te these words on a study sheet 
containing an array of blank c e l l s . He divided h i s subjects 
in to three groups. The subjects of group I were free to 
organize words according to the i r own choice but not ins t ruc ted 
to do 80, Subjects in the group I I were asked to wri te down 
words in the same order as were presented during input . 
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Group I I I was a control groiqp. The subject of t h i s group were 
not required to write down the input l i s t . Seibel found that 
sub jec t ' s r e c a l l oontedned c lu s t e r s that corresponded to the 
c l u s t e r s on the study sheet antl that performance of the subjects 
of group I was superior to those of Qroup I I and Groiq> i l l , in 
other words, subjective organization improved r e c a l l and affected 
subsequent c lus te r ing in r e c a l l . 
As reported e a r l i e r , E-lmposed categories may frequently 
hide the subjective organizat ion. A procedure that concentrates 
on such organizations does not provide information about how 
the average human organism might go about organizing an input 
l i s t . Similar arguments can be advanced about experiments on 
concept learning where subjects are required to a t t a i n some 
concepts specified by the experimenter. Mandler €uid Peco'lstone 
^1966) argued that the typica l concept learning experiments not 
only hide Important aspects of conceptual behaviour but also 
present the subject with an in terference paradigm. I t i s 
assumed that any se t of stimuli wi l l invoke some categorizat ion 
or conceptualization on the par t of the subject . The i n i t i a l 
ca tegor ies Imposed by the subject and those imposed by exper i -
menter may not always be i d e n t i c a l . The subject may suppress, 
extinguish or ignore h i s own system of conceptualization and 
such a c t i v i t y i s l ike ly to in t e r fe re with the acquis i t ion of 
the E-deflned conceptual ca tegor ies . Mandler and Pearlstone 
(1966) conducted an experiment in i^ ich they divided the i r 
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subjects In to two groups, namely, ' f r e e ' and ' cons t ra ined ' 
groups. The subjects In the free groups were given a deck of 
52 cards, each of m^ich had a word printed on i t . They were 
asked_to sor t the^e cards from 2^  toJT categorizes according ^o 
the i r own choice. They were required to perform the Job to the 
c r i t e r i o n of the two successive t r i a l s with iden t i ca l ca t egor i -
zat ion. The subjects in the constrained group had to learn 
the same categories as the subjects of f ree group by yoking one 
subject of constred.ned group with one subject of free group. 
Results showed tha t constrained subjects needed twice as many 
t r i a l s to reach the c r i t e r i on as free subjects to reach 
c r i t e r i o n in sor t ing but both groups reca l led the same number 
of words (about 20 out of 52 words). Mean number of categories 
used by the free subjects with a va r i e ty of mater ial remained 
s t a b l e , that i s , 4.0 to 4 .6 , The findings of t h i s study provide 
support to the view that pre-es tabl ished categories may depress 
the performance of the subjec t . The r e s u l t s also reveal that 
there i s a l inear re la t ionsh ip between numbers of categories 
used by ' f r e e ' subjects and the number of words r eca l l ed . The 
cor re la t ion between these two va r i ab l e s , i . e . , the number of 
categories used and the number of words reca l led was found to 
be .95 , Subjects remembered on the average 5.6 words for each 
category and the i r r e c a l l was a d i rec t function of the number 
of categories used. 
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In order to Inves t iga te ca tegory-reca l l ( N C - R ) funct ion, 
Mandler conducted a s e r i e s of experiments in iriiich a l l subjects 
were given decks of cards that they had to sort in success ive 
t r i a l s u n t i l they had achieved two i d e n t i c a l s o r t s . After 
t h i s c r i t e r i o n sort was reached they were asked to write a l l 
the words they could r e c a l l . Subjects were allowed to r e c a l l 
the words for as long as they continued to give the ir responses , 
but the r e c a l l t e s t was terminated i f during a pause of one 
minute they f a i l e d to give any response word. Three s e t s ot 
words were used. The f i r s t s e t was i d e n t i c a l with Handler 
and Pear l s tone ' s 52 words which ranged from 14 per mi l l i on to 
AA on Thomdike - Lorge word frequency. Second s e t of words 
cons i s t ed of 52 AA words and the third se t of words cons is ted 
of 100 AA words in which 52 words were same as in the f i r s t 
s e t and remaining 48 new i tems . The main i n t e r e s t of the 
inves t i ga tor was to study (a) the r e l a t i o n of the number of 
ca tegor i e s (NC) to number of words r e c a l l e d ( R ) , i . e . NC-R 
funct ion , and (b) the number of words that was r e c a l l e d per 
category. The r e s u l t s show that NC-R r e l a t i o n seems to be a 
s tably e s tab l i shed r e l a t i o n under var i e ty of condi t ions . As 
i n the previous experiment conducted by Mandler and Pearlstone 
(1966) , subjects in these experiments s e l e c t e d 4 to 5 categor ies 
out of 7. In some experiment n^ere the subjects were allowed 
to sort the cards belonging to more than 7 c a t e g o r i e s , only 
20% of the subjects used more th&ii 7 c a t e g o r i e s . Another 
f inding was the general s t a b i l i t y of the mean number of t r i a l s 
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needed to reach c r i t e r i o n . The median was 6.2 with a range 
of 4.6 to 6 . 3 . Clustering scores of ' f r e e ' subjects were 
s ign i f i can t ly greater as compared to those of ' cons t ra ined ' 
subjects using experimentally imposed ca tegor ies , fhe c l u s t e r -
ing data show that free organization of mater ial produces a 
very strong tendency for members of the same category to be 
reca l led in a c l u s t e r . This tendency increases with number 
of categories and with the t o t a l number of words r eca l l ed . 
Mother i n t e r e s t i n g finding was about the re la t ionship between 
number of categories and r e c a l l . Median value for the co r r e l a -
t ion between NC and R was .70. Results ind ica te that there i s 
a l inear re la t ionsh ip between NC and R, which can be charac-
te r ized by a slope value of 5 -f 2, ind ica t ing a r e ca l l increment 
of 5 + 2 words per category used. 
ffeist (1970) performed three experiments to inves t iga te 
the NC-R r e l a t i onsh ip . The design consisted of three l i s t 
condit ions, determined by category s t r u c t u r e . Each l i s t was 
composed of 24 words, divided in to 2,4 or 12 ca tegor ies . The 
words were presented at a 3-second r a t e to the dif ferent group 
of subjects for 15 f ree - reca l l t r i a l s . In experiment I I , 
design, procedure and material were the same except that there 
were only 8 t r i a l s , preceded by 5 card sor t ing t r i a l s . Subjects 
were asked to sor t 24 ceords in 2,4 or 12 ca tegor ies . The 
purpose of t h i s experiment was to eliminate the effect of 
po t en t i a l differences in the a b i l i t y to detect category 
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s t r u c t u r e . In experiment I I I , the same design, procedure and 
mater ial were used with three exceptions, (a) 8 t r i a l s ra ther 
than 15 t r i a l s were given (b) r e c a l l was cued and (c) only 
r e c a l l not the c lus ter ing was scored. Welst found reca l l to 
be highest In the 4-category l i s t , with cued r eca l l 12-
category l i s t gained most. Clustering was found more In l i s t 
with 4 categories (Experiments I and I I ) , The r e su l t s of 
the experiments conducted by Welst t a l l y with the Handler 's 
hypothesis of l imited capacity of r e t r i e v a l system. 
Basden and Hlggins (1972) also performed three 
experiments to t e s t the NC-R r e l a t i onsh ip . They divided 
t h e i r experiments in to two phases, namely, learning phase 
and t e s t phase. During learning phase subjects were given 
three p resen ta t ion- t e s t t r i a l s with different randomizations 
of 52 words. The r a t e of presenta t ion was 2-sec. per i tem. 
During t e s t phase each word was wri t ten on a separate card 
and the subjects were asked to sort the cards in to 2-7 
ca tegor ies . They had to sor t the cards to the c r i t e r ion of 
two Iden t ica l sor t ings in succession. The r e s u l t s Indicate 
that subjects used 5,8 categories on the average and no 
re la t ionsh ip between NC and R was found. In experiment 
I I material and procedure were the same, only the nature of 
sor t ing task was different with no r e s t r i c t i o n for number of 
ca tegor i e s . This procedure d i f fe rs with that of Mandler and 
Pearls tone (1966) in two ways, (a) removal of r e s t r i c t i o n 
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for NC, (b) subjects were permitted to move cards fifoffl one 
category to another If d i s sa t i s f i ed with or ig ina l placement. 
After sor t ing the cards the subjects had to label or to 
describe the categories used. Basden and Higgins found that 
NC ranged from 2-18 with mean NC of 8 .7 . Clustering was s i g n i -
f icant , l inear re la t ionsh ip between NC and R was also found to 
be s ign i f ican t ( r = ,58 ) . Experiment I I I had the same mater ia l , 
design and procedure as in experiment I and I I . Sorting was 
Iden t i ca l as in experiment I I with one exception that following 
the sor t ing phase the subjects were given a f r ee - reca l l t e s t . 
The findings of t h i s experiment were similar to the r e s u l t s 
of experiment I I , that i s subjects used 2-19 ca tegor ies , and 
NC-R re la t ionsh ip was found to be s igni f icant throughout the 
whole range. Clustering was also s ign i f i can t . These r e su l t s 
are not reconci lable with the notion of a fixed l imit on 
category r e c a l l and disagrees with d e i s t ' s experimental f indings. 
To resolve th i s inconsistency Schwartz and Humphreys 
(1972) conducted an experiment to study the NC-R function. 
They divided t h e i r subjects Into two groups on the basis of 
t h e i r performance on f i r s t l i s t . The subjects were asked to 
sor t 52 words anywhere between 2 to 7 ca tegor ies . Subjects 
who used 5, 6 or 7 categories were cal led as 'high ca tegor ize r s , 
and those who used 2, 3 or 4 categories were ca l led low 
ca tegor i ze r s . Then these subjects were asked to sor t two l i s t s 
which were presented at a fixed ra te and for a fixed number of 
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t r i a l s . On the f i r s t l i s t subjects were allowed to use t h e i r 
preferred number of categories (PNC) i!i4iich was a rep l i ca t ion 
of Mandler*s (l966) experiment. On the second l i s t subjects 
were assigned the i r number of categories (iNC). Since 
experiment I indicated that there were individual differences 
in choice of number of ca tegor ies , l i s t I I performance was 
examined as a function of a given sub jec t ' s l i s t I choice of 
NC. Recall performance on the l i s t I I was analysed as a 
function of l i s t I r e ca l l performance. The r e s u l t s of the 
study do not support Mandler's f indings. One reason for t h i s 
type of r e s u l t s i s that the subjects in t h i s experiment were 
not sor t ing as consis tent ly as in Mandler's experiment 
(Schwartz and Humphreys). No difference due to category 
assignment was found nor there was any difference between high 
categor izers and low ca tegor ize r s . Thus, i t appears that there 
i s a tendency on the par t of subjects to r e c a l l more when they 
are assigned a ce r t a in number of category s imilar to the number 
of category they habi tua l ly use. 
Melkman (1975) also worked on the preferred and imposed 
number of categories in r e l a t i on to r e c a l l . Subjects were 
divided in to three groups: low (6 or l e s s ) , intermediate (7 to 10) 
and high categor izers ( l l or more) according to the i r PNC va lues , 
as measured in free sor t ing of 50-words l i s t . The actual values 
for INC chosen were 4, 8 and 12. The subjects had to sor t l i s t 
I I according to INC. After 5 mln. i n t e rva l which was f i l l e d 
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with a personal i ty t e s t they were asked to r e c a l l words from 
l i s t I I , Results showed that the form of INC-B function 
rep l i ca ted tfelst's f iad iags and si^ported Maadler's model of 
memory organization in so far as a l imi t on category-reca l l 
I s ind ica ted . On the other haad, the in terac t ion c e l l s , in 
which INC = PNC, can be takea to be equivaleat to Basdea and 
Hlggin's s e l f defined NC. The finding that r e c a l l under these 
condit ions increased monotonically with NC may thus be takea 
as confirmation of r e s u l t s obtained by Basden aad Eiggins (1972) 
On the bas i s of the r e s u l t s of one of the s e r i e s of 
experimeats, meatioaed eea*lier in which the subjects were 
re te s t ed for long-term memory, Maadler had observed that 
delayed r e c a l l drops very sharply wlthia f i r s t 3-4 days 
(about 50%) aad reaches a r e l a t i v e l y s tab le l e v e l of 20% - 30% 
af ter about three weeks. The nature of th i s long-term storage 
i s further i l l u s t r a t e d by category reca l l* Using a s ing le word 
reca l l ed from a category as an index of category r e c a l l , 
perceatage of category r e c a l l i s much more var iable thaa 
perceatage of word r e c a l l . The r e s u l t s a lso showed that evea 
af ter 14 weeks r e c a l l i s s t i l l c lus tered r e l a t i v e l y to a 
raadom measure, thereby suggest iag that the c l u s t e r i a g that 
occurred l a immediate r e c a l l as a coasequeace of subject ive 
orgaalzat ioa imposed by the subject at the time of sor t lag 
p e r s i s t s over time.Wortaan (1975) found that re tent ion i s very 
much af fected by d i f f erent l e v e l s of object ive orgaaizat loa . 
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He also observed that subjective organization enhanced i a i t i a l 
learning but not r e t en t ion . 
Mandler (1967) conducted an experiment to inves t iga te 
the effect of d i f ferent types of Ins t ruc t ions on r e c a l l . Using 
2 x 2 fac to r i a l design,he found that ins t ruc t ions to organize 
and ins t ruc t ions to r e c a l l have equivalent e f f ec t s . Ornsteiu 
and Trabasso (1974) performed two experiments in which degree 
of organization was varied witliin subjec ts , while r e c a l l 
i n s t ruc t ion was a between-subject v a r i a b l e . Subjects were 
given to c lass i fy some of the words, but not a l l , and were 
asked to r e c a l l them l a t e r . Only one half ot the subjects 
were given p r io r knowledge about the r eca l l t e s t . In both 
experiments, organized material was recal led b e t t e r , p r ior 
r e c a l l Ins t ruc t ions did not lead to further Increment in the 
r e c a l l of organized mate r ia l . Recall ins t ruc t ions seemed to 
be effect ive only when i t was possible for the subjects to 
organize the mater ia l . Therefore, i t seems that i n s t ruc t ions 
to r e c a l l and ins t ruc t ions to organize are not Invariably 
equivalent as found in Handler 's experiment. 
Chapman, Pe l l ig r ino and Bat t ig (1974) conducted an 
experiment to study the ro l e of input order in input-output 
as well as in output-output organizat ion. The design of the 
experiment consisted of 10 conditions which are represented 
by a l l possible combinations of 'b lock ' or ' success ive ' 
presenta t ion wi th 5 levels of sequential consistency ranging 
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from a completely ' cons tan t ' s e r i a l order on a l l t r i a l s to 
a completely ' va r ied ' s e r i a l order, with three intermediate 
condi t ions, namely, ' f ixed-bet we en' (words of a subset alwiQ^s 
appeared in the same part of the l i s t with varying s e r i a l 
o rder ) , ' f ixed-within ' ( the same s e r i a l order of the words 
of a subset occurring in di f ferent part of the l i s t on each 
t r i a l ) , and 'grouped' ( the words of a subset remained the 
same on a l l t r i a l s , but both the s e r i a l order of these words 
and t h e i r locat ion in the l i s t were chcmged af ter each t r i a l ) . 
Under ' success ive ' presentat ion the l i s t (containing 24 unrelated 
words) was presented at the ra te of 2 seconds cmd under block 
presen ta t ion , the words were presented in s ix se t s of four 
words each at the r a t e of 8-seoonds to a c r i t e r i o n of 21 correct 
responses on three successive t r i a l s * Results showed that 
increased sequential consistency produced b e t t e r free r eca l l 
and more output-output organizat ion. Block and successive 
presentat ion did not produce di f ferent levels of free reca l l 
but blocked presenta t ion produced more input-output as well 
as outp-at-output organizat ion. Therefore, r e s u l t s suggest 
that input order i s an important factor of organization in 
free r e c a l l . 
On the bas i s of s tudies mentioned above we can conclude 
tha t organization seems to be an important determinant of 
memory. Gaener (1962), Mil ler (1958), Horowitz ( l 9 6 l ) , 
Garner (1962) and several other inves t iga tors have s t ressed 
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the importance of l i s t s t r uc tu r e . They suggested that ease 
of free r eca l l learning depends upon the t o t a l s t ruc ture of 
the material to be learned. Underwood (19 74) and Bar re t t 
e t a l . (1975) observed that experimenter defined organization 
does not f a c i l i t a t e long-term re t en t ion . Pel legr ino (1974) 
also found tha t different organizat ional schemes have no 
effect on r e t en t ion . However Strand (1975) reported somewhat 
conf l ic t ing r e s u l t s . He found that ins t ruc t ions to use 
cer ta in experimentally defined categories in learning can 
reduce forget t ing over several days. Several attempts have 
been made to study organization imposed by the subject on a 
learning mate r i a l . I t may be reca l led from the preceeding 
discussion that Tulvlng (1962), Bousfield (1964) observed that 
subjective organization increases with repeated exposures and 
tha t there i s a pos i t ive cor re la t ion between organization and 
r eca l l scores . Mandler (1967) also found the f a c i l i t a t o r y 
effect of number of categories on r e c a l l . 
Several attempts have been made to inves t iga te the ro le 
of l i s t s t ruc ture in r e c a l l . Some of them have dealt with t h i s 
problem by varying the in ter i tem associat ion va lue , while 
others have attacked the problem by varying the number of 
categories used in a l i s t . The present research was undertaken 
to study the effect of l i s t s t ruc ture and subjective organi-
zation on r e c a l l . In the present study, we compared the 
ro le of three types of l i s t s on r e c a l l , one l i s t const i tu ted 
of functionally re la ted words, another l i s t of conceptually 
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r e l a t ed words and the th i rd l i s t of unrelated words. Thus, 
the present study was designed to inves t iga te the r e l a t i v e 
effect of three l i s t s on free r e c a l l , while e a r l i e r s tudies 
have deal t with only one cha rac t e r i s t i c of the l i s t in one 
study. 
Subjective organization i s euiother var iab le which we 
have studied in terms of consistency between output orders 
of immediate free r e c a l l and f inal free r e c a l l , Mandler (1966) 
t rea ted subjective organization as an independent v a r i a b l e , 
which affects our storage and/or r e t r i e v a l system. He mani-
pulated subjective organization with the help of sor t ing task 
where subjects were free to categorize words in to several 
categories according to t h e i r own choice. Tulving (1965), on 
the other hand, t reated subjective organization as a dependent 
va r iab le M*iich i s affected by cer ta in other independent 
v a r i a b l e s , such as number of t r i a l s , i n s t ruc t ions , presentat ion 
order e t c . He defined i t as consistency between output orders . 
He measured subjective organization by using PRHR paradigm in 
i^ ich l i s t i s presented once and subject i s required to r e c a l l 
the words of the l i s t repeatedly ( in t h i s condition t h r i c e ) . 
For the second t r i a l the l i s t i s exposed again and repeated 
r eca l l orders are recorded. In t h i s manner consistency between 
the output orders i s measured. In the present experiment 
subjective organization was used as an intervening va r i ab le , 
measured in terms of consistency between output orders by 
pair-frequency formula derived by Anderson and Watts (1969) 
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and Hosner (1970) and treated as an Independent var iable to 
inves t iga te i t s effect on r e c a l l . Schwartz and Humphreys (1972) 
divided t h e i r subjects in to two groups, namely, high categorlzers 
and low categorlzers on the bas is of the i r performance on a 
sor t ing task . Melkman (19 75) also used the same method to 
divide t h e i r subjects in to three groups, low, intermediate and 
high ca tegor iae rs . In the present research we divided our 
subjects Into two groups on the beisis of median value of 
subjective organization scores . Those who scored above the 
median were cal led high subjective organizers and those vHio 
scored below median were label led as low subjective organizers . 
Thus r e c a l l scores obtained by these two groups at the time of 
f ina l free r eca l l were compared to determine the effect of 
degree of subjective organization on free r e c a l l . 
Input order and number of t r i a l s were also manipulated 
to determine t h e i r ef fects on free r e c a l l . Input order was 
varied in two ways, that i s , organized input order (words 
belonging to a conceptual category and those cons t i tu t ing a 
functional pa i r were presented successively) and random order 
(words belonging to a conceptual category or those cons t i tu t ing 
a functional pa i r were so arranged that they did not appear in 
a sequence). To study the effect of number of t r i a l s on r e c a l l 
number of t r i a l s was varied from one to f ive . 
C H A P T E R - I I I 
METHODOLOGY 
As s ta ted in the preceding chapter the present 
research was undertaken to study the effect of l i s t 
s t ruc ture and subjective organization on r e c a l l . To be 
more speci f ic the following questions were ra i sed ; 
( i ) I s r e ca l l b e t t e r when the material i s presented 
in an organized order. 
( l i ) I s r eca l l b e t t e r when the subjects impose t he i r 
Own organization to the material presented to 
them during study t r i a l s . 
( i l l ) Does number of words reca l led vary with the 
s t ruc ture of l i s t . 
( iv ) Does r eca l l increase with increasing number of 
t r i a l s . 
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Stimulus mater ial and experimental design 
To einswer these quest ions, five conditions each var ied 
with respect to the number of t r i a l s and presentat ion order 
of words (input order ) , were used in the present study. 
Before we discuss the specif ic condit ions, i t wi l l be worth-
while I f we describe the stimulus mater ia l and the l i s t 
s t ruc tu re . The problem of the study necess i ta ted the use 
of d i f ferent types of l i s t s to manipulate l i s t s t ructure and 
an experimental £irrangement which could enable us to induce 
subjective organization during study t r i a l s . 
A p i l o t study was underteiken to construct the l i s t s . 
F i r s t of a l l 200 nouns having frequency value 'A' were chosen 
from Teachers' Word Book of 3000 words (Thorndlke et a l . 1944), 
Some of these words were apparently unrelated to each other^ 
some of them were conceptually re la ted and others were 
functionally r e l a t e d . These words were presented to 50 under-
graduate female students one by one at the r a t e of l minute 
per word. The subjects were ins t ruc ted to wri te the f i r s t 
responses that come to t h e i r mind on seeing the word. The 
words were pr in ted In a booklet , one word on each page. Thus 
the subjects could see only one word at a t ime. The subjects 
were requested to give the i r responses promptly within the 
time l i m i t . The responses given by 50 subjects to each 
stimulus word were tabula ted . Only these stimulus words to 
which 40 to 60% of subjects gave sQme responses were seleQrt;ed. 
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In this way we selected 60 words to construct our three types 
of lists, namely, (i) list of 20 unrelated words, (li) list 
of 20 functionally related words, such as TABLE - CHAIR; and 
(iii) list of 20 conceptually related words, such as ENGINEER, 
JUDGE, DOCTOR, TEACHER, ADVOCATE belonging to the PROFESSION 
category. The three lists thus prepared are given below: 
List V 
(Unrelated 
words) 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8, 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
Union 
Pillow 
Ribbon 
Valley 
Ocean 
Earth 
Brick 
Wheel 
Board 
Medal 
Flame 
Puppet 
Chain 
Steam 
Nation 
Dairy 
Floor 
Coast 
Container 
Picture 
List ^ 
(Functionally 
related words) 
Flower 
Smell 
Father 
Mother 
Dance 
Drama 
Floor 
Carpet 
Night 
Sleep 
Doctor 
Patient 
Bread 
Butter 
Powder 
Cream 
Table 
Chair 
Needle 
Thread 
List ICI 
(Conceptually 
related words) 
Engineer 
Teacher 
Nurse 
Judge 
Advocate 
Horse 
Camel 
Monkey 
Zebra 
Tiger 
White 
Green 
Yellow 
Orange 
Violet 
Piano 
Banjo 
Flute 
Guitar 
Drum 
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The design of the experiment may be presented schema-
t i c a l l y as follows! 
Condi -
tions 
I 
II 
III 
IV 
V 
Lists 
U 
U 
u 
u 
u 
A 
A 
A 
A 
A 
C 
c 
c 
c 
c 
Input order* 
Random 
Organized 
Random 
Organized 
Random 
No. of 
trials 
1 
1 
i 
3 
5 
(IPR)** 
IPH 
I PR 
I PR 
IPR 
I PR 
(PFR)*** 
PFR 
FFR 
PFR 
PFR 
PPR 
* Input order of l i s t U did not vary. 
** Immediate free r e c a l l of a l l the three l i s t s 
*** Pinal free r eca l l of a l l the three l i s t s a f te r 24 hours* 
To give a c lear p ic ture of the design the conditions 
of the experiment may be elaborated as follows: 
Condition I j The three l i s t s were presented to each 
subject ind iv idua l ly . Each l i s t was presented 
once and the subject was required to write down 
a l l the words, she eoiild r e c a l l out of the 20 
words presented to her in the study t r i a l . The 
20 words cons t i tu t ing the functionally re la ted 
word l i s t and those cons t i tu t ing conceptually 
re la ted word l i s t were presented in random order, 
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The words of these two l i s t s were shuffled and 
arranged in such a manner that words belonging 
to a functional pa i r or belonging to the same 
category are not grouped in a sequence. After 
l i s t -w i se r e c a l l , the subject was agedn tes ted 
for immediate free r e c a l l ( I F R ) of the 60 words 
belonging to the three l i s t s . After 24 h r s . 
subject was again t es ted for f inal free r e c a l l 
(PFR) of a l l the 60 words belonging to the three 
l i s t s . 
Condition I I : Condition I I was s imi lar to condition I in 
a l l respects with one exception, i . e . the 20 words 
cons t i tu t ing the functionally r e l a t ed words l i s t 
and those cons t i tu t ing conceptually r e l a t ed words 
l i s t were presented in an organized order. The 
words of l i s t JA. and l i s t iGi were presented p a i r -
wise and category-wise, r espec t ive ly . 
Condition I I l j Condition I I I was i den t i ca l with condition 
I with va r ia t ion in number of t r i a l s . The three 
l i s t s were presented to each subject for three 
times and the subject was required to write down 
a l l the words she could r e c a l l a f te r each t r i a l . 
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Condition IVj Condition IV was similar to that of 
condition I I with one exception, i . e . the three 
l i s t s were presented to each subject for three 
times and the subject was required to r e c a l l the 
words of the l i s t a f ter each t r i a l . 
Condition V: Condition V was i den t i ca l with condition I 
and condition I I I except in number of t r i a l s . 
The three l i s t s were shown to each subject for 
5 times and the subject was required to r e c a l l 
the words of that l i s t a f ter each t r i a l . 
Subjects and Apparatus 
100 Female undergraduate students of liVomen's College, 
Aligarh Muslim Univers i ty , Aligarh were served as subjects in 
the present study. The sub jec t s ' age ranged from 17 to 20 
yecurs. Then they were assigned to five conditions randomly. 
The apparatus used in the present experiment was an 
e l e c t r i c a l l y operated standeird s l ide p ro jec tor . The exposure 
time was control led so as to allow each word to be exposed 
for 2 sec . at a constant r a t e . 
Procedure 
The subjects were tested Individually. They were given 
Instructionsaccording to the specific requirement of each 
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conclition. The subjects of condition I and condition I I were 
to ld that three l i s t s each containing 20 words, wi l l be shown 
separately for one t r i a l and they have to r eca l l the words 
of each l i s t in any order according to t he i r preference. 
Farther they were informed that immediately a f te r l i s twise 
r eca l l they wi l l again be required t o reproduce as many words 
as they can from the three l i s t s (60 words) without any 
considerat ion of s e r i a l order or l i s t membership. Then they 
were asked to come back af ter 24 hours for some other t e s t . 
The purpose of the experiment was explained to the subjects 
only af ter PPR at i n t e rva l of 24 hrs to avoid impression of 
having been deceived and minimize the chance of r ehe r sa l . 
The subjects of the condition I I I and condition IV 
were given the same ins t ruc t ions as given to the subjects of 
condition I and condition I I with one difference. They were 
to ld that the l i s t s wi l l be exposed for three times and they 
have to reproduce the words of each l i s t a f te r each exposure. 
The data were col lected accordingly. The l i s t of 
conceptually re la ted words and l i s t of functionally re la ted 
words were presented randomly in condition I , I I I and V nhXle 
in conditions I I and IV the same l i s t s were presented in an 
organized order. The subjects were re tes ted af ter 24 hours 
for f ina l free r e c a l l . 
The data were tabulated condition-wise and were s t a t i s -
t i c a l l y analyzed to draw necessary inferences , ^ a l y s i s , 
i n t e rp re t a t i on of data , r e su l t s and discussion are given in 
the following chapter . 
C H A P T E R - IV 
ANALYSIS OF BAT A RESUliTS AND DISCUSSION 
I t may be r e c a l l e d from the preceding chapter t h a t 
the p r e s e n t I n v e s t i g a t i o n was conducted under f ive d i f f e r e n t 
c o n d i t i o n s va ry ing wi th r e s p e c t t o i n p u t o rder ol the m a t e r i a l 
and the number of t r i a l s . Three types of l i s t s were used and 
each l i s t was exposed to the subjec t for s p e c i f i e d number-, 
of t r i a l s . The s u b j e c t s were r e q u i r e d t o r e c a l l each l i s t 
fo l lowing s t u d y - t e s t method, and immediately a f t e r t h e s t u d y -
t e s t phase they were r e q u i r e d t o r e c a l l words from a l l t h e 
t h r e e l i s t s wi thout any regard t o l i s t membership. In a 
s i m i l a r manner, s u b j e c t s were t e s t e d f o r f i n a l f ree r e c a l l 
a f t e r 24 h o u r s . 
In order to get some r e s u l t and t o draw necessary 
i n f e r e n c e s we quant i fy the r e sponses . For t h i s purpose number 
of words c o r r e c t l y r e c a l l e d by the sub jec t was counted. The 
problem of the experiment a l so n e c e s s i t a t e d the use of a 
formula for measuring s u b j e c t i v e o r g a n i s a t i o n . The formula 
was der ived by Anderson and Watts (1969) and Rosner (1970) 
and known as p a i r f requency. 
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PP « 0(ITRJ- - M ^ 
' 2 ' hk 
C a number of words r epea t ed i n n+1 t r i a l 
h = number of words r e c a l l e d c o r r e c t l y on n t r i a l 
k = number of words r e c a l l e d on n+1 t r i a l 
©(ITR-) a number of p a i r s ( f o r w a r d as wel l as backword) 
The da ta obta ined under c o n d i t i o n s I» I I , I I I and IV 
were t r e a t e d by means of Analys i s of Variance with a view t o 
s tudy ing the e f f e c t s of t r i a l s and i npu t o rder as wel l as 
t h e i r i n t e r a c t i o n a l e f f e c t on r e c a l l . The da ta ob ta ined under 
cond i t i on V were t r e a t e d only for purposes of s tudying the 
e f f e c t of t r i a l s on r e c a l l i n comparison with those ob ta ined 
imder cond i t ions I and I I I , t - t e s t was used for t h i s purpose . 
The t - t e s t was a l so used t o s tudy t h e e f f ec t of s u b -
j e c t i v e o r g a n i s a t i o n on r e c a l l . For t h i s purpose we d iv ided 
t h e sub jec t s i n t o two groups on the b a s i s of t h e i r p a i r -
frequency v a l u e s . Median was the c u t t i n g p o i n t . The sub jec t 
whose score l i e s above median i s c a l l e d "high s u b j e c t i v e 
o r g a n i s e r " and one whose score l i e s below median i s l a b e l l e d 
as "low s u b j e c t i v e o r g a n i s e r " . 
A- tes t was used t o s tudy the e f f e c t of l i s t - s t r u c t u r e 
on r e c a l l . 
DATA AND RESULTS 
The immediate f r ee r e c a l l s co re s of the f ive groups of 
s u b j e c t s and t h e i r means are given i n Table l ( a ) . 
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TABLE 1 ( a ) 
Showing raw scores obta ined by f ive groups on immediate 
f r ee r e c a l l 
Condi t ions 
No. 
1. 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
Total 
Mean 
I 
33 
17 
29 
15 
24 
22 
24 
27 
24 
28 
17 
17 
13 
13 
16 
14 
15 
16 
15 
11 
390 
19.50 
I I 
34 
29 
18 
24 
17 
14 
16 
19 
19 
30 
29 
33 
32 
28 
32 
16 
26 
17 
21 
24 
477 
23.85 
H I 
40 
34 
40 
35 
30 
56 
43 
38 
49 
34 
37 
34 
42 
31 
33 
31 
33 
32 
30 
28 
730 
36.50 
IV 
37 
44 
35 
43 
52 
45 
55 
47 
45 
34 
30 
30 
32 
34 
38 
39 
40 
33 
43 
41 
797 
39.85 
V 
50 
46 
49 
44 
52 
55 
49 
42 
49 
43 
45 
41 
52 
49 
48 
47 
41 
45 
44 
47 
937 
46.85 
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TABLE 1(b) 
Showing P r a t i o s for immediate f r e e r e c a l l s co re s 
Source of 
V a r i a t i o n 
Sum of 
squares df 
Mean 
SS 
Trial 
Input order 
Interaction 
Error 
5445,00 
296.45 
5.00 
75130.55 
TABLE 
1 
1 
1 
76 
l ( o ) 
5445.00 
296.45 
5.00 
988.55 
5.50 
0.30 
0.01 
Showing Mean sco res ob ta ined by four groups on immediate 
f r ee r e c a l l 
Condi t ions ^ Single-V t r i a l 
m u l t i -
t r i a l s Means 
Random input 
order 
Organised 
input order 
Mean 
19.50 
Condit ion I 
23.85 
Condi t ion I I 
21.88 
Condit ion 
I & I I 
36.50 28.00 
Condit ion I I I Condi t ion I & I I I 
39.85 31.85 
Condi t ion IV Condit ion I I & IV 
38.18 
Condit ion 
I I I & IV 
29.93 
The P r a t i o for t r i a l v a r i a t i o n , as shown i n Table l ( o ) 
i s 5.50 which i s s i g n i f i c a n t a t 0.05 l e v e l (Ref. McGulgan, 
Table 9 . 1 1 , p . 236) . The r e s u l t shows t h a t r e c a l l s co res 
i n c r e a s e with t h e number of t r i a l s . Dis regard ing inpu t o rde r , 
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we find in Table l ( c ) that the mean of means for s i n g l e - t r i a l 
condit ions (condit ions I and I I ) i s 21.68 and the mean of 
means^orLjt iul t i - t r ial conditions (condit ions I I I and^ IV)^  i s 
38,18, Since the mean for m u l t i - t r i a l conditions i s signifi-r 
cantly higher than the mean for s i n g l e - t r i a l s condit ions, i t 
may be concluded that increasing number of t r i a l s f a c l l l t a -
tBB.. TPR. 
The P r a t i o for input order va r i a t ion as shown in 
Table l (b ) I s 0.30 which i s i n s ign i f i can t . I t ind ica tes tha t 
input order has no d i f f e r en t i a l effect on IPR. Ignoring 
number of t r i a l va r i ab l e , the Table l ( c ) shows tha t the mean 
of means for organised input order i s 31.85 and mean of means 
for random input order i s 28.00. Although the mean of means 
for the conditions where the material was presented in an 
organised order i s s l i ^ t l y greater than the mean of means 
for the conditions where the material was presented in random 
order, but the difference i s neg l ig ib l e . We may, therefore , 
in fe r that the input order has no effect on IPR. 
The P r a t i o for i n t e r ac t i on , as shown in Table l ( b ) 
i s 0.01 which i s also i n s i g n i f i c a n t . The re su l t shows tha t 
no in t e rac t ion e x i s t s between input order and number of t r i a l s . 
As s ta ted e a r l i e r r e ca l l scores obtained by subjects 
under condition V were t rea ted for the purposes of determining 
the effect of t r i a l s on r e c a l l in comparison with those 
obtained by subjects under conditions I and I I I .Th*~trtfes*awas 
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used to determine the signif icance of difference between the 
comparison groups. The r e s u l t s and the i r i n t e rp r e t a t i ons are 
given below: 
TABLE I<d) 
Showing t -va lues for IPR in r e l a t i on to number of t r i a l s 
i)ifference between Level of Conditions the means of t -value . .4,, 
comparison group signif icance 
I , V 27.35 16.58 O.Oi 
I I I , V 10.35 5.85 0.01 
The t -va lues given in Table l ( d ) ind ica te that number 
of t r i a l s i s em important var iab le as far as IFR i s concerned. 
The mean r e c a l l scores increases with the number of t r i a l s . 
The difference between means of condition V and condition I 
(27.35) i s in pos i t ive d i rec t ion and the t -value i s also 
s igni f icant at 0,01 l e v e l . In the same way mean of condition 
V i s s ign i f ican t ly higher than the mean of condition I I I , 
the difference being 10.35. Again i t implies that increase 
in number of t r i a l s f a c i l i t a t e s IPR. 
The f ina l free r eca l l scores of the five groups of 
subjects are given in Table I I ( a ) . 
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TABLE 11(a) 
Showing f inal free r e c a l l scores (PPR) obtained by five 
groups of subjects 
s. 
No, 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
Total 
Mean 
I 
40 
25 
36 
23 
33 
32 
32 
33 
28 
33 
19 
21 
15 
20 
24 
23 
21 
24 
24 
20 
526 
26.30 
C 
II 
35 
34 
28 
28 
24 
25 
17 
23 
25 
34 
30 
33 
36 
28 
37 
19 
35 
25 
28 
29 
573 
28.65 
o n d i t 
I I I 
56 
44 
43 
49 
30 
57 
50 
37 
42 
46 
38 
41 
46 
36 
37 
33 
32 
30 
30 
33 
810 
40.50 
i o n s 
IV 
49 
46 
46 
44 
54 
53 
60 
54 
46 
37 
36 
37 
46 
44 
46 
48 
40 
43 
50 
51 
926 
46.30 
V 
58 
54 
49 
58 
56 
60 
52 
48 
55 
56 
57 
58 
52 
54 
58 
49 
59 
54 
54 
46 
1087 
54.35 
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TABLE 11(b) 
ShOTving P r a t i o for PFR s c o r e s 
Source of g -^ Mean „ Level of 
v a r i a t i o n ® Ss s i g n i f i c a n c e 
T r i a l 5072.12 1 5072,12 6.39 0.05 
Input o rder 332.12 1 332,12 0 .42 0.JO 
I n t e r a c t i o n 59.50 1 59.50 0.07 0 .40 
E r r o r 60361.26 76 794.23 
TABLE 11(c) 
Showing mean r e c a l l scores obta ined by four groups on 
f i n a l f ree r e c a l l 
r,^ ^j 4.^  ^  S i n g l e - M u l t i - ., ^„ 
c o n d i t i o n ^ ^ j l i ^^^^1 Mean 
Random 26.30 40.50 33.40 
inpu t o rder Condit ion I Condit ion I I I Condi t ions I & I I I 
Organised 28.65 46.30 37.48 
i n p u t o rder Condit ion I I Condit ion IV Condi t ions I I & IV 
Mean 27.48 43.40 35.44 
Table I I ( b ) shows t h a t t he P r a t i o for t r i a l v a r i a t i o n 
i s 6.39 which i s s i g n i f i c a n t a t 0,05 l e v e l . In o the r words, 
i t means t h a t s i n g l e - t r i a l and m u l t i - t r i a l exposures have 
d i f f e r e n t e f f e c t on f i n a l f r e e r e c a l l . Ignor ing i npu t o rder 
v a r i a b l e , we f ind i n Table I l ( o ) t h a t t he mean of means for 
s i n g l e - t r i a l exposure i s 27.48, vrtiereas, the mean of means 
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for m u l t i - t r i a l exposures i s 43.40. Since the mean of means 
for fflulti-trial exposures i s f a i r ly higher than the mean of 
means for s i n g l e - t r i a l exposure, we may safely conclude that 
the number of t r i a l s affects long-term re t en t ion . The F 
r a t i o for input order va r i a t ion i s 0.42 which i s ins ign i f ican t , 
The re su l t shows that the va r ia t ion in input order has no 
d i f f e r en t i a l effect on f ina l free r e c a l l . Disregarding t r i a l 
va r i ab le we find in Table I I ( c ) that the mean of means for 
random input order i s 33.4 while the mean of means for 
organised input order i s 37.84. The mean of means lOr 
organised input order i s s l i g h t l y higher than the mean of 
means for random input order, but the difference i s not s i g n i -
f icant one. Therefore, we may infer that input order has no 
effect on free r eca l l scores obtained a f te r 24 hours. 
The P r a t i o for i n t e rac t ion as shown in Table I I ( b ) 
i s 0.07 ^ i c h i s also In s ign i f i can t . I t ind ica tes that there 
i s no in t e rac t ion between number of t r i a l and input order in 
r e l a t i on to long-term r e c a l l . 
As mentioned e a r l i e r f ina l free r e c a l l scores obtained 
by subjects under condition V were t rea ted for the purpose 
of determining the effects of t r i a l s on r e c a l l in comparison 
with those under conditions I and I I I ^ t - t e s t was used to 
determine the signif icance of difference between the mean 
scores of the comparison groups. The r e s u l t s and t h e i r I n t e r -
p re ta t ions are given below: 
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TABLE 11(d) 
Showing difference of means, t -value and t h e i r levels of 
s ign i f icance . 
Srfferi5ce~of - , -
Conditions means between t -values f 7*? the comparison ! f„ canoe groups 
V, I 28.05 17.00 0.01 
V, I I I 13.85 6.72 0.01 
As may be seen in Table I l ( d ) , there i s s t a t l s t i o a l l y 
s igni f icant difference between the mean scores obtained by 
the subjects under condition V and I . The calculated t -value 
i s 17,00 vihich i s s ign i f icant a t 0,01 l e v e l . The difference 
between condition V ( f ive exposure t r i a l s ) and condition I I I 
{vrhen the mater ial was presented for three times) i s also 
s ign i f ican t at O.Ol l e v e l . I t means tha t r e ca l l i s f a c i l i -
ta ted by the number of exposures. Mean obtained in condition 
V i s s ign i f i can t ly higher than the mean obtained in condition 
I or I I I . 
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TABLE III (a) 
Showing listwlse number of words recalled from the three lists at 
the time of immediate free recall 
- C o n d i t i o n s 
J* I I I H I IV 
• ^ ^ ' A C U A C U A C U A C U 
1 14 12 07 19 11 04 20 16 08 14 16 07 
2 09 07 01 09 14 06 16 14 04 20 15 09 
3 13 10 06 11 06 01 15 16 09 20 13 02 
4 05 08 02 11 11 02 14 14 07 19 13 11 
5 12 11 01 09 06 02 15 10 05 17 15 20 
6 09 11 02 05 07 02 20 20 16 16 19 10 
7 12 07 05 09 07 00 19 15 09 20 19 16 
8 15 08 04 09 10 00 16 14 08 18 12 17 
9 12 07 05 06 09 04 20 18 11 18 11 16 
10 12 12 04 16 09 05 14 12 08 15 12 07 
11 08 07 02 14 12 03 16 13 08 10 13 07 
12 10 05 02 16 13 04 13 14 07 14 11 05 
13 05 06 02 17 11 04 18 14 10 15 13 04 
14 06 05 02 11 11 06 14 12 05 15 15 04 
15 08 06 02 10 11 11 14 14 05 16 16 06 
16 08 04 02 06 07 03 14 13 04 19 15 05 
17 08 05 02 13 08 05 14 15 04 16 16 08 
18 06 07 03 08 06 03 14 11 07 13 13 07 
19 07 06 02 10 08 03 15 09 06 20 16 06 
20 05 04 02 10 11 03 10 10 08 14 20 07 
* List A : List of functionally related words. 
* List C 8 List of conceptually related words. 
* List U J List of unrelated words. 
A 
16 
19 
20 
10 
17 
20 
18 
16 
18 
16 
20 
18 
18 
20 
16 
18 
16 
20 
20 
18 
V 
C 
19 
20 
18 
17 
19 
18 
17 
18 
19 
17 
14 
19 
20 
18 
20 
16 
18 
16 
18 
20 
U 
15 
07 
11 
17 
16 
17 
14 
08 
12 
10 
11 
14 
14 
11 
12 
13 
07 
09 
08 
09 
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TABLE I l l ( b ) 
Showing i t -values and t h e i r l e v e l of s i g n i f i c a n c e based on 
l i s t w i s e nuaher of words r e c a l l e d on IFA 
Conditions 
Lists coapared A-C 
I 
c-u A-U A-C 
II 
C-U A-U 
Difference 40 90 126 31 117 158 
between the 
r e c a l l scores 
on comparison 
l i s t s 
A-values 0 ,12 0.06 0.06 0.29 0.06 0,06 
Level of s l g n l - 0 .01 0 .001 0.001 0.10 0 .001 0 .001 
f loance * 
Condi t ions I I I IV V 
L i s t s compared A-C C-U A-U A-C C-U A-U A-C C-U A-U 
Difference 37 125 162 35 115 155 -5 124 119 
between the 
r e c a l l scores 
on comparison 
l i s t s 
A-values 0 .22 0.06 0.05 0 .25 0.09 0.07 7.32 0.06 0 .08 
Level of 0 ,001 0 ,001 0 .001 0.05 0 .001 0 .001 0.10 0.001 0.001 
s i g n l f l o a n c e * 
* I n s i g n i f i c a n t 
Table I l l ( b ) shows t h a t l i s t of f u n c t i o n a l l y r e l a t e d 
words has got advantage over the o t h e r two types of l i s t s 
except i n c o n d i t i o n s I I and V. As may be seen i n Table I l l ( b ) , 
we f ind t h a t the d i f f e r e n c e between the r e c a l l of l i s t of 
- 55 -
funct ional ly re la ted words and l i s t of conceptually re la ted 
words under condition 11 as well as in condition V i s s t a t i s -
t i c a l l y ins ign i f i can t while in condition I I the difference i s 
in pos i t ive d i rec t ion , tha t i s , the l i s t of functionally 
r e l a t ed words has been recal led b e t t e r , the difference in 
condition V i s in negative d i rec t ion , that i s , the conceptually 
r e l a t ed words were reca l led b e t t e r . 
As the differences in a l l the conditions except in 
conditions I I and V are s t a t i s t i c a l l y s ignif icant we may 
suggest that l i s t of functionally re la ted words i s reca l led 
b e t t e r as compared to conceptually re la ted word l i s t . I t 
may also be assumed that l i s t of unrelated words has been 
poorly reca l led as compared to conceptually as well as 
funct ional ly re la ted word - l i s t s . 
TABLE IV(a) 
Showing listwise number of words recalled from the three 
lists at the time of final free recall 
s. 
No. 
1 
2 
3 
4 
5 
6 
A 
16 
10 
15 
08 
12 
12 
I 
C 
16 
08 
14 
10 
13 
12 
U 
08 
07 
07 
05 
08 
08 
A 
14 
12 
10 
11 
11 
10 
II 
C 
14 
13 
11 
10 
10 
11 
C 
U 
07 
09 
07 
07 
03 
04 
0 n 
A 
20 
16 
16 
19 
11 
20 
d 1 
III 
C 
20 
17 
14 
15 
12 
20 
t i 
U 
16 
11 
13 
15 
07 
17 
0 n s 
A 
17 
20 
20 
17 
19 
19 
IV 
C 
19 
17 
14 
14 
17 
19 
U 
13 
09 
08 
13 
18 
15 
A 
20 
20 
17 
20 
19 
20 
V 
c 
20 
19 
17 
20 
19 
20 
U 
18 
16 
15 
18 
18 
20 
TABLE IV(a ) ( C o n t d . ) 
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s. 
No. 
T 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
A 
13 
16 
11 
13 
08 
11 
06 
09 
11 
11 
10 
12 
12 
09 
I 
C 
13 
12 
11 
13 
08 
07 
06 
07 
09 
08 
08 
08 
08 
07 
U 
06 
05 
06 
07 
03 
03 
03 
04 
04 
04 
03 
04 
04 
04 
JL 
08 
09 
10 
18 
14 
12 
15 
12 
16 
08 
11 
10 
12 
13 
I I 
C 
07 
09 
09 
10 
12 
11 
11 
09 
13 
07 
09 
10 
10 
11 
U 
02 
05 
06 
06 
04 
10 
10 
07 
08 
04 
15 
05 
06 
05 
C o 
18 
17 
16 
18 
16 
16 
19 
15 
13 
14 
13 
15 
14 
12 
n d 
I I I 
C 
17 
11 
13 
15 
14 
15 
19 
13 
15 
13 
12 
07 
10 
13 
i t 
U 
15 
09 
13 
13 
08 
10 
08 
08 
09 
06 
07 
08 
06 
08 
i o n s 
IV 
A C 
20 
20 
16 
15 
14 
14 
18 
18 
20 
20 
14 
17 
20 
20 
20 
18 
13 
12 
12 
14 
16 
16 
16 
18 
17 
16 
18 
20 
U 
20 
16 
17 
10 
10 
09 
12 
10 
10 
10 
09 
10 
12 
11 
A 
18 
18 
20 
20 
20 
20 
18 
18 
20 
18 
20 
20 
20 
16 
V 
C 
17 
19 
20 
19 
20 
20 
20 
19 
20 
19 
20 
20 
20 
20 
U 
17 
11 
15 
17 
17 
18 
14 
17 
18 
12 
19 
14 
14 
10 
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TABLE I V ( b ) 
Showing A - v a l u e s and t h e i r l e v e l of s i g n i f i c a n c e 
C o n d i t i o n s I I I I I I 
L i s t 
compared A-C C-U A-U A-C C-U A-U A-C C-U A-U 
D i f f e r e n c e 27 91 122 29 77 106 33 72 111 
be tween r e c a l l 
s c o r e s o b t a i n e d 
on comp a r l s on 
l i s t s 
A-Value 0 . 1 4 0 .06 0 .06 0 . 1 5 0 . 0 8 0 . 0 7 0 .16 0 . 0 8 0 .06 
Leve l of 
s i g n i f i c a n c e 0 . 0 1 O.OOl O.OOi O.Ol 0 . 0 0 1 0 . 0 0 1 , O.Ol 0 . 0 0 1 O.Oui 
Conditions 
List 
compared 
A-C 
IV 
C-U A-U A-C 
V 
C-U A-U 
D i f f e r e n c e 32 83 116 -« 71 65 
be tween r e c a l l 
s c o r e s o b t a i n e d 
on compar i son 
l i s t s 
A-Value 0 . 1 3 0 . 0 8 0 . 0 7 0 . 7 2 0 . 0 8 0 . 0 7 
Leve l of 
s i g n i f i c a n c e O.Ol 0 . 0 0 1 0 . 0 0 1 0 . 1 0 O.OOl 0 . 0 0 1 
• I n s i g n i f i c a n t 
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Table IV(b) shows that l i s t of functionally re la ted 
words has got advantage over the other two types of l i s t s 
except in condition V. As may be seen in Table IV(b), we 
find that the difference between the r eca l l of functionally 
re la ted words and conceptually re la ted words under condition 
V i s s t a t i s t i c a l l y i n s ign i f i c an t . The conceptually r e l a t ed 
words were reca l led b e t t e r . 
As the differences in a l l the conditions except in 
condition V are s t a t i s t i c a l l y s ign i f ican t we may suggest that 
l i s t of functionally re la ted words i s less affected by an 
In t e rva l of 24 hours. I t was reca l led be t t e r as compared to 
other two l i s t s . I t may also be noted that l i s t of unrelated 
words has been poorly reca l led af te r 24 hours as compared to 
the l i s t s of conceptually re la ted and functionally r e l a t ed 
words, 
TABLE V(a) 
Showing subjective organization scores derived from p a i r -
frequency formula of the five groups ot subjects and the i r 
mean and median. 
s. 
No, 
1 
2 
3 
4 
5 
6 
I 
6.58 
3,81 
5,67 
2,20 
6 .02 
2,01 
I I 
7.10 
11.46 
6.79 
9 .61 
6.19 
6.78 
C o n d i 
I I I 
10.02 
8,43 
1.90 
8.67 
2.97 
12.35 
t 1 o n s 
IV 
5,99 
13.28 
10.10 
8.42 
13.42 
9.44 
V 
6.62 
11,98 
10.32 
8.80 
8.45 
14.40 
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TABLE V(a) (Contd . ) 
s. 
No. 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
Mean 
Median 
I 
5.24 
3.02 
2.03 
5.85 
2.70 
2.08 
0.28 
5.05 
2.25 
1.39 
5.68 
4.38 
1.88 
0.59 
3.44 
2.86 
C o n d i t i 
I I 
4.63 
2.32 
4 .77 
8.60 
5.19 
13.45 
5.49 
5.76 
5.18 
1.63 
3.20 
2.62 
0.80 
2.90 
5.72 
5.34 
I I I 
13.32 
3.08 
9.66 
7.10 
9.03 
7.83 
4 .68 
8.10 
3.20 
6.15 
5.37 
7.65 
8.33 
8.44 
7.31 
7.96 
o n s 
IV 
14.15 
4.97 
8.44 
5.92 
4 .22 
5.29 
5.96 
7.56 
9.70 
6.99 
7.84 
8.67 
12.73 
13.61 
8.44 
8.43 
V 
9.70 
8.54 
12.70 
11.63 
12.49 
11.52 
16.39 
9.65 
10.63 
12.46 
10.41 
12.38 
12.45 
12.72 
11.21 
11.58 
On the b a s i s of median v a l u e s the s u b j e c t s were d iv ided 
i n t o two groups , namely, ' h igh s u b j e c t i v e o r g a n i s e r s ' and low 
s u b j e c t i v e o r g a n i s e r s . ' The r e c a l l scores of t he se two groups 
are given In Table V ( b ) . 
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TABLE V(b) 
Showing r e c a l l scores (PPR) obtained by high and low 
subjective organisers 
Condi 
tions 
S.No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Total 
Mean 
-
H 
40 
25 
36 
33 
32 
33 
33 
20 
21 
24 
297 
29.7 
I 
L 
23 
32 
28 
19 
21 
15 
24 
23 
24 
20 
229 
22.9 
H 
35 
34 
28 
28 
24 
25 
34 
33 
36 
28 
305 
30.5 
II 
L 
17 
23 
25 
30 
37 
19 
35 
25 
28 
29 
268 
26.8 
H 
56 
44 
49 
57 
50 
42 
38 
36 
30 
33 
435 
43.5 
III 
L 
43 
30 
37 
46 
41 
46 
37 
33 
32 
30 
375 
37.5 
H 
46 
42 
54 
53 
60 
46 
46 
43 
50 
51 
491 
49.1 
IV 
L 
49 
44 
54 
37 
36 
37 
46 
44 
48 
40 
435 
43.5 
H 
54 
60 
55 
56 
57 
52 
49 
54 
54 
46 
517 
51.7 
V 
L 
58 
49 
58 
56 
52 
58 
58 
54 
58 
59 
560 
56,0 
TABLE V(c) 
Showing t -values for differences in mean scores of high and 
low subjective organisers 
Conditions 
Difference in 
Mean Scores H-L 
t-Value 
Level of 
significance 
I 
6.8 
2.46 
0.05 
II 
3.7 
1.51 
0.10* 
III 
6.0 
1.68 
O.lO* 
IV 
5,6 
2.17 
0.10* 
V 
-4.3 
2.44 
0.05 
* Insignificant 
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Table V(c) shows t h a t the r e c a l l performance of the 
high s u b j e c t i v e o rgan ize r s and low s u b j e c t i v e o rgan ize r s I s 
s i g n i f i c a n t l y d i f f e r e n t only under c o n d i t i o n s I and V. High 
svibjective o r g a n i z e r s r e c a l l e d more as compared t o the low 
s u b j e c t i v e o r g a n i z e r s . Under cond i t ion I , on the o the r hand, 
c o n t r a d i c t o r y r e s u l t s have been found under c o n d i t i o n V. High 
s u b j e c t i v e o rgan i ze r s r e c a l l e d more under cond i t ions I I , I I I 
and IV, but the d i f f e r ence va lue s are s t a t i s t i c a l l y i n s i g n i f i -
c a n t . The c o n f l i c t i n g r e s u l t s i n d i c a t e t h a t i n the p r e s e n t 
study s u b j e c t i v e o r g a n i z a t i o n did not f a c i l i t a t e r e c a l l . 
DISCUSSION 
Turning our a t t e n t i o n to the r e s u l t s obta ined i n Tables 
I and I I we f ind t h a t i n c r e a s e i n number of t r i a l s f a c i l i t a t e s 
t h e immediate f r ee r e c a l l as well as f i n a l f r e e r e c a l l . Tables 
I (a) and I I ( a ) a l s o show the same r e s u l t s . Prom the time of 
Ebbinghaus (1913) i n c r e a s i n g number of t r i a l s , t ha t i s , 
frequency of r e p e t i t i o n has been found t o be &a l important 
de terminant of l e a r n i n g and r e t e n t i o n . Nelson and many o the r s 
a l s o observed s i m i l a r e f f ec t ot t r i a l on r e c a l l . Mandler (196 7 ) , 
on the o the r hand, found t h a t i t i s the number of c a t e g o r i e s 
r a t h e r than the number of t r i a l s ?diioh i s r e s p o n s i b l e for 
b e t t e r f ree r e c a l l . 
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Observing the r e su l t s obtstlned in Table l ( b ) and I l ( b ) , 
we find no s ign i f ican t effect of input order on immediate 
free r eca l l as well as f inal free r e c a l l . I t may be reca l led 
tha t Cofer and Bruce (1966) observed that block presentat ion 
augments r e c a l l scores with high frequency l i s t and not with 
low frequency l i s t . Chapman et a l . (1974) also observed that 
increased sequential consistency produces b e t t e r free r e c a l l . 
Our finding i s not reconci lable with the r e su l t s of above 
mentioned s t u d i e s . This type of r e su l t may be due to the 
p o s s i b i l i t y that the subjects might have detected the organi-
zation of the l i s t s under conditions where the words of the 
l i s t s were presented randomly. 
Tables I l l ( b ) and IV(b) ind ica te that best r e c a l l 
performance i s found when the l i s t was composed of functionally 
re la ted words. This resu l t i s in agreement with those obtained 
by several i nves t i ga to r s , for example, Mil ler and Selfridge 
(1950), Mil ler (l958) James Deese (1961, 1965) and Mathews 
and Hoggart (1970) and o the r s , who reported the same r e s u l t s . 
While in t e rp re t ing the r e su l t s of the present study in conjunc-
t ion with those obtained by these inves t iga tors we may conclude 
tha t the functionally re la ted words are reca l l ed b e t t e r . 
Tables I l l ( b ) and IV(b) also show tha t r e ca l l performance of 
conceptually re la ted words i s b e t t e r than the r e c a l l of 
unrelated words. Bousfield (1953), Bousfteld et a l . (1957), 
Cohen (1966), puff ( l970) , Pel legr lno (1974) and Barre t t > et a l . 
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(1975) also observed that r e ca l l performance i s b e t t e r with 
categorised l i s t as compared to non categorised l i s t . They 
#nphoslK«d that free r e c a l l learning involves two d i s t i n c t 
organisat ional processes — grouping of d i sc re te uni ts (higher 
order memory uni t s ) and developing a r e t r i e v a l plan (organisa-
t ion) to allow the subjects to move from one higher order unit 
to another during r e c a l l . Mil ler ( l952) , Tulving (1962) and 
Mandler (1965) argued that subject can r eca l l a l imited number 
of higher order memory uni ts and the increase in performance 
over t r i a l s r e f l ec t s the Increase in s i z e , not the number. 
For t h i s reason unrelated words are d i f f i c u l t to r eca l l , -
subjects f a i l to develop higher order memory u n i t s . In other 
words they emphasized the ' u n i t i s a t i o n hypothesis ' of Mil ler 
(1958). We may, therefore , safely conclude tha t categorised 
l i s t i s b e t t e r reca l led as compared to non-categorised l i s t . 
Table V(c) shows that the r eca l l performance of the 
high subjective organizers i s not s ign i f i can t ly b e t t e r than 
low subject ive organizers . Tulving (1962), Seibel (1965), 
Ehrlich (1965) and Mandler et a l . (1966) observed that 
subject ive organisation i s highly corre la ted with r eca l l 
performance. Schwartz et a l . (1972) and Melkman (1975) also 
attempted the problem from different point of view, they 
observed that i t i s a tendency on the part of subject to r e c a l l 
more ijdien they are assigned a ce r t a in number of category 
s imi lar to the number of category they habi tua l ly use. The 
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r e s u l t s regarding the effect of subjective organization on 
free r eca l l do not t a l l y with those s ta ted above. Table 
V(c) shows that there i s no s igni f icant difference between 
r e c a l l performance of the two groups, i . e . , high subject ive 
organizers and low subjective organizers . I t may be due to 
the p o s s i b i l i t y of inadequate c r i t e r i on (Median) used to 
divide the subjects in to two groins , since they do not provide 
extreme cases . 
I t may be concluded tha t the present study i s only an 
attempt to find out the main effects of l i s t s t ruc ture and 
subjective organization on r e c a l l . The study shows that 
r e c a l l va r ies with the nature of mater ial and not with the 
organization imposed by the subject . 
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Suggestions for further research! 
!• In the present study subject ive organization has been 
used as an intervening var iable with a view to study i t s 
effect on r e c a l l . In the work reported i t i s measured on 
the basis of two output orders , i . e . , immediate free r e c a l l 
and f inal free r eca l l and an attempt has been made to see 
i t s effect on f inal f ree r e c a l l , which i s one of the two 
output orders used to meeisure subject ive organizat ion. 
Therefore, i t i s suggested that there should be repeated 
immediate free r e c a l l s (iPRs) to measure subject ive organi -
zation and there must also be a f ina l free r e c a l l (RPH) 
af ter a gap of certeiin period trtiioh can seirve as a dependent 
v a r i a b l e . 
2. For further research we may vary number of output orders 
for different groups to study i t s effect on free r e c a l l . 
On the other hand, we may vary time in t e rva l between 
repeated IPRs and FPR to inves t iga te effect of subjective 
organization on long-term re ten t ion . 
3 . Another l imi ta t ion of the present project i s that the 
subjects were divided in to two extreme groups, namely, high 
subjective organizers and low subject ive organizers^on^ the *-
basis of median va lue . Median i s not an adequate cut t ing 
point for such a d iv i s ion . The subjects ?rtio l i e in the 
middle of the normal probabi l i ty curve cannot be c l a s s i f i ed 
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In to these two ca tegor ies . I t i s , therefore , suggested 
tha t Qa and Qg values should be used as cut t ing points for 
se lec t ing low and high subjective organizers . 
4, Insp i t e of the fact that pa i r frequency formula, used 
in the present inves t iga t ion , i s best as i t has got a 
mathematical correction for chance organizat ion, however, 
i t does not provide sny measure for ca tegor ica l organiza-
t ion or i t i s unable to measure chunks consis t ing of more 
than two words. Therefore* we need to device some formula 
which can enable us to measure subjective organization in 
terms of chunks la rger than p a i r s . 
5 . In the present research input order was varied only 
in two ways, i . e . organized input order and random input 
order to study i t s effect on r e c a l l . I t i s suggested that 
input order should be varied systematical ly to get more 
thorough r e s u l t s . 
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